Supplementary text 18 Odiatom as a proxy for glacier melt. Pike et al. 1 demonstrated that the 18 O of marine diatoms ( 18 Odiatom) provides a valuable proxy for reconstructing long term variations in glacial discharge 1 . As diatoms inhabit the upper portion of the water column, they are heavily influenced by the input of (glacial) meltwater from nearby terrestrial ice sheets 1-3 . The input of highly depleted glacial meltwater ( 18 Oice = ~ 20‰ 4 ) reduces the 18 O of the surrounding marine water. A lower 18 Odiatom value is therefore indicative of an increase in glacial melting. In a series of end-member mass balance calculations Swann et al. 2 were able to show that unrealistic changes in water source characteristics (outside of the meteoric water component) were required to shift the 18 Owater beyond even the analytical (1σ) error in the 18 Odiatom record. Given that the changes in the 18 Odiatom in core PS67/182-1 are in excess of the 1σ error, water source changes (water mass and sea-ice melt) are considered unlikely.
Odiatom as a proxy for glacier melt. Pike et al. 1 demonstrated that the 18 O of marine diatoms ( 18 Odiatom) provides a valuable proxy for reconstructing long term variations in glacial discharge 1 . As diatoms inhabit the upper portion of the water column, they are heavily influenced by the input of (glacial) meltwater from nearby terrestrial ice sheets [1] [2] [3] . The input of highly depleted glacial meltwater ( 18 Oice = ~ 20‰ 4 ) reduces the 18 O of the surrounding marine water. A lower 18 Odiatom value is therefore indicative of an increase in glacial melting.
In a series of end-member mass balance calculations Swann et al. 2 were able to show that unrealistic changes in water source characteristics (outside of the meteoric water component) were required to shift the 18 Owater beyond even the analytical (1σ) error in the 18 Odiatom record. Given that the changes in the 18 Odiatom in core PS67/182-1 are in excess of the 1σ error, water source changes (water mass and sea-ice melt) are considered unlikely.
In contrast, just a 1.5% change in the volume of glacial melt would shift 18 Owater beyond the analytical precision, highlighting water column sensitivity to glacial discharge. In addition, while SSTs will influence the 18 Owater, they only do so at 0.2‰ o C -1 1 . There is no long-term SST record from the South Orkney region. However, given its close proximity to the western AP SST record 5 substantially exceeded those from western AP; using the -0.2‰°C -1 , correction, an ~18°C increase in SST would be required to drive the observed changes in PS67/182-1. Other secondary effects such as silica maturation and species effects are also considered to be negligible. We see a ~2 ‰ decrease in δ 18 Odiatom within the upper ~100 cm of the core, opposite to that expected due to maturation, and consistent with other δ 18 Odiatom studies that have ruled out silica maturation 3 . Furthermore, qualitative analysis of diatom abundance reveals an assemblage dominated by subgenus Chaetoceros (Hyalochaete) spp. resting spores, Fragilariopsis curta and Thalassiosira antarctica' but there is no significant correlation between changes in species composition/abundance and δ 18 Odiatom values suggesting no significant species effects. .
PS67/182-1 as an 'integrated' record of ice melt.
Satellite measurements indicate that contemporary ice shelf thinning in the Weddell Sea embayment is concentrated along the eastern AP (Larsen B remnant, Larsen C and Larsen D ice shelves), whilst the Ronne-Filchner ice shelf shows minor thickening 6 . Despite limited data on ice shelf thickness change prior to the satellite we anticipate that the spatial pattern of loss is similar to the present data, with the eastern AP dominating the discharge signal with a strong north-south gradient. The north-south gradient primarily reflects the position of the mean annual isotherm (-5°C), and is considered by some to be the theoretical limit of ice shelf viability 7 . Icebergs account for ~40-60% of contemporary mass loss in the region 8 , and together with melt from basal melting of ice shelves, is entrained by the cyclonic, wind-driven Weddell Gyre before being ejected into the South Atlantic via the SOI and South Scotia Sea ( Fig. 1a , c) (the so-called 'iceberg alley' 9 ). iceberg melt rates remain low until they reach warmer waters north of the Antarctic Polar Front where ablate rapidly; an estimated 35% of giant icebergs' mass is exported north of 63°S (SOI is ~60°S) versus 3% for smaller bergs, although giant bergs spend more of the earlier part of their history nearer to the coast 10 . Whilst it is not possible to estimate a melt contribution from the South Orkney Island ice cap, the cumulative flow of meltwater from ice shelf and iceberg melting along the eastern AP is likely to be several orders of magnitude greater than any local input (from ice cap/glacier thinning). Indeed, some of the highest integrated freshwater fluxes -derived from ice shelf and iceberg melting -occur directly over our core site ( Fig. 1a ) 11, 12 . We therefore favor a dominant eastern AP signal for our δ 18 Odiatom record. We cannot, however, 15 . Horizontal grey line denotes positive and negative SAM anomalies, above or below the long-term average (-1.3) (after 16 ). e, EPICA Dome C ssNa+ aerosol flux 13 . Note the strong correlation between glacial discharge, atmospheric temperature and SAM. Dashed lines relate to change points in the δ 18 O diatom data discussed in the text. SM Table 2 %
